The adaptive response (AR) is a phenomenon by which cells exposure to sublethal doses of DNA-damaging agents (non-mutagenic dose of chemical or radiation), known as conditioning treatment (CT), leads to increased resistance to a subsequent exposure to a higher dose of the same or other agents, known as challenge treatment (CR). The adaptive response (AR) induced by radiation in human lymphocytes has been reported in a range of 1-20cGy pre-exposure. In this study, we investigated the adaptive response using 5cGy conditioning dose of gamma rays followed by 2 Gy challenging dose in peripheral human lymphocyte cells. Blood samples were taken from 30 female volunteers and this experiment was carried out by delivering 5 cGy gamma radiation followed by 2 Gy of challenging. Consequently, the number of micronuclei (MN) in binuclear lymphocyte cells was counted as an endpoint. The results showed that the mean frequency of micronuclei in binuclear lymphocytes which have received both conditioning and challenge doses are significantly reduced in comparison to those only exposed to 2 Gy (20.46±2.13, 30.2±3.29) (P< 0.01). The results showed the existence of an in vitro adaptive response in lymphocyte cell exposed to low dose of gamma radiations.
and sister chromatid exchange (SCE) (13) .
In the present study, a comparative study on adaptive response using condition dose 5 cGy in human lymphocytes was performed and the effect of gamma radiation at a dose of 2 Gy on adaptive response was investigated.
Material and Methods

Experimental design
In this experiment, 30 healthy, non-smoker female volunteers aged 19-35 were selected randomly among (O-RH+) blood group subjects due to the higher frequency of this blood group in Babol. (14) (15) (16) . To deliver challenging dose, gamma radiation at a dose of 2 Gy was selected (17) (18) (19) . Blood samples (2 ml heparinated venous blood) from each volunteer were aliquoted into 4tubes. One part was considered as control group (CTL group). A second part was considered as condition dose and received 5cGy gamma radiation (COD group). The third part was considered as challenging dose and received 2Gy gamma radiation (CD group) and the fourth part was exposed to 5cGy condition dose plus 2Gy challenge dose (COD+CD group).
Peripheral blood lymphocytes culture
Each blood sample aliquot was added to 4.5 ml of complete medium (RPMI-1640 supplemented by10% fetal calf serum, 2 mM L-glutamine, 100 U/ml penicillin, and 100 µg/ml streptomycin).
Phytohemagglutinin (PHA) was added as mitogen to stimulate G0 lymphocytes. As suggested by 
Results
Mean micronuclei frequencies in lymphocytes
of all four groups are summarized in Table 1 .
Mean micronuclei frequency in lymphocytes in group 3 (CD group) was 30.2± 3.29, whereas, this frequency significantly decreased in group 4(p<0.001). In fact when the cells initially received 5cGy followed by 2Gy of challenging dose (group 4), the mean of micronuclei was 20.46± 2. When the cells were initially irradiated with low doses of radiation (5cGy) followed by 2 Gy, we expected to have a higher mean of micronuclei compared to 2Gy dose alone. The results showed that the mean of micronuclei frequency significantly decreased using 5 cGy of condition dose. In the present study, we found that exposure to 5 cGy of ionizing radiation as a condition dose before higher doses of radiation can induce adaptive response.
